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INTRODUCTION
The Trends in International Mathematics and Science Study (TIMSS) has been measuring student achievement in mathematics and science at fourth and eighth grades every four years since 1995. TIMSS assessment and questionnaire data provide an authentic report on how the students are currently performing in mathematics and science, and what changes have occurred in curriculum, instruction, and other aspects of education that influence learning of mathematics and science .
Bahrain participated in the Trends in International Mathematics and Science Studies (TIMSS) in 2003 and in
LITERATURE REVIEW
In 2015 Bahrain ranked 26 th out of 41 countries with a score of 454 points in mathematics for eighth grade and ranked 41 st out of 51 countries with a score of 451 points for fourth grade (Bahrain Education and Training (BQA), 2017). TIMSS science achievement in fourth grade was a score of 459 and in eighth grade, the score was 466 (BQA, 2017) . It is important that Bahrain should achieve the CenterPoint (500) in both mathematics and science in the next assessment. This section explores factors that have influenced the TIMSS scores in different situations and put on record in previous studies.
Supportive school environment, for instance, is one of the factors that can affect TIMSS results. According to Mullis et al. (2016) "the Safe and Orderly Schools scale was one of the most important variables related to achievement over and above the effects of home background in about half the countries" (p. 39). According to the report "20 years of TIMSS": there was an increase in safe and orderly schools from 47 fourth grade and 36 eight grade in 2007 to 69 fourth grade and 63 eight grade schools in 2015 .
A high-quality learning environment in a school is another important factor in encouraging a positive attitude towards academic excellence and facilitating classroom instruction. Several studies have identified resources such as the use of computers in the teaching of mathematics and science having a positive impact on student achievement (Lay and Chandrasegaran, 2016; Tas and Balgalmis, 2016) . Furthermore, these studies also suggested that most successful schools tend to have students who are economically advantaged and share a common language of instruction. Lay and Chandrasegaran (2016) in a comparative study of resource availability and TIMSS grade in Malaysia and Singapore however found that school resource shortage was positively and significantly associated with student science achievement in Malaysian schools. In a similar correlation study between school quality and family socioeconomic background with students" mathematics achievement in the Middle East, Kareshki and Hajinezhad (2014) found that some variables such as parents" education and family economic status, show a weaker correlation with academic achievement but school resources, educational climate, and the number of enrolments of school show a stronger correlation with academic achievement.
An important factor that contributes to the students" achievement is the teacher education. According to Mullis et al. (2016) "the fourth and eighth grade mathematics and science teachers in TIMSS 2015 reported that they were better educated than their counterparts in TIMSS 2007." There was an increase of seven percent in grade 4 teacher education in 2015 with a bachelor"s degree and five percent increase in teachers with an advanced degree. In 2011, for eighth grade there was an increase of three percent in teachers" education with a bachelor"s degree and five percent increase in teachers with an advance degree as compared to 2007 .
The impact of the principal"s leadership style also played an important role in students" achievement. In the context of TIMSS, Al-Safran et al. (2014) conducted a comparative study of principals" leadership style in the USA and Kuwait and found that principal"s leadership style was statistically associated to student achievement in mathematics and science, in spite of the fact that the principal's leadership style of both countries was entirely different. Another factor that affects students" achievement is teachers" professional development. In England, a teacher must pass one year teacher"s training program in order to be qualified to achieve the teaching standard while in Finland the Ministry has introduced a new program of two years duration to train 50,000 teachers . Hong Kong has set up a committee for professional development of teachers and principals; in 2015 they introduced 810 programs for 60,000 teachers and principals . A high-quality professional development program for teachers fosters teachers" job satisfaction and changes their attitudes and beliefs. Such modification in teachers" attitudes and beliefs are also important in implementing the school curriculum and improve students" learning outcomes.
The classroom context for learning is another factor that affects the student achievement. According to Mullis et al. (2016) "differences in expenditures and class size play a limited role in explaining cross-country achievement differences, but that teacher quality and instructional time matter". According to Farbman (2015) "Both research and practice indicate that adding time to the school day and/or year can have an expressive positive impact on student proficiency and, indeed, upon a child"s entire educational experience "(p.1). Based on 2011 TIMSS data from 14 European countries of 4 th grade students, Li and Konstantopoulos (2017) have analysed the relationship between class size and mathematics achievement.
International benchmarking too plays an important role in educational achievement and interpreting the results of an assessment. At a high Benchmark score-550, students can apply their understanding and knowledge in mathematics in a wide variety of complex situations. They can solve algebraic problems, compute with fractions and decimals to solve word problems, find areas and volumes of simple geometric shapes and solve probability problems and interpret data in tables and graphs. In science, students can communicate and apply knowledge about the human life, physical sciences, and the Earth sciences in their everyday contexts. Students can communicate their knowledge of characteristics of plants, animals, and their life cycles, and apply knowledge of ecosystems and of humans" and organisms' interactions with their environment. Students can communicate and apply knowledge of states and properties of matter, and of energy transfer in practical contexts, as well as show some understanding of forces and motion. Students can also apply knowledge of Earth"s structure, physical characteristics, processes, and history and show basic understanding of the Earth-Moon-Sun system. Students can compare, contrast, and make simple inferences using models, diagrams, and descriptions of investigations, and provide brief descriptive responses using science concepts, both in everyday and abstract contexts.
This research aimed to identify the factors that influenced the improvement in the scores of mathematics and science in grade four and grade eight TIMSS examination in 2015 compared to 2011 in the Kingdom of Bahrain. It attempted to find whether there was also a significant improvement in students" skills and knowledge in mathematics and science as a result of the improvement in the scores. This study has looked into the factors in school instruction that might have contributed to achieve this improvement such as supportive school environment, teacher education, and professional development, classroom contexts for learning and instructional support and to examine whether they can potentially contribute in crossing the CenterPoint 500 in the coming TIMSS examination in 2019. It is expected that this research will contribute to the development of a better educational framework in the Kingdom for the improvement of the teaching-learning process and to achieve Center Point 500.
RESEARCH METHOD
This research used a descriptive approach method comprising the mean, standard deviations, and frequencies.
The Context questionnaire adapted from the TIMSS was used to collect data from mathematics and science teachers of grade four and grade eight and school principals in order to gather information about their perceptions on the improvement materialized in 2015. This tool was collected data from participants about variables such as supportive school environment, teacher education, professional development, classroom contexts for learning instructional support and curriculum change information in mathematics and science which can cause further improvement. The collected data was analyzed using SPSS, version 25. 
Sample

RESULTS
This section presents the results of a survey carried out on the three targeted participants (Principals, Mathematics teachers, and Science teachers) in response to items such as supportive school environment, teachers" education, professional development, classroom context for learning and instructional support which backed improvement. The survey consisted of three parts (in addition to the personal information): supportive school environment, teaching strategies, and professional development. The items in Table 1 show the extent to which the school"s instruction was affected by the shortage or inadequacy of resources. The results reveal that the school"s instruction was somewhat affected at both primary and intermediate schools by shortage or inadequacy of computer technology for teaching and learning and technologically competent staff. School instruction was also somewhat affected by audio-visual resources for delivery of instruction. Physical necessities like instructional space and heating/cooling and lighting systems do not seem to highly affect school instruction compared to resources for students with disabilities, technology and audio and visual resources. Students" desire to do well in school, Parents support for student achievement and involvements in school activities were rated between medium and high. Table 3 shows the principals" response to the items related to students" behaviors in school, suggesting to what extent the students behavior causes a problem in school: major problem, medium problem, simple problem, not a problem. All of them agreed that such behaviors are considered between simple to medium problem (Means ranged from 1.99 -2.37). The students" behaviors are not considered as major problems, nor are they an issue that needs to be investigated.
Supportive School Environment
Related to the supportive school environment, the principals were asked if schools provided a place where students can do their schoolwork before or after school. 57% of them indicated that they do provide the place; but 60% of them stated that they cannot provide someone to assist them with their schoolwork.
Instructional Strategies
All the primary schools participated in this study were equipped with an average of 34 computers (including tablets) available for use by students whereas intermediate schools were equipped with an average of 58 computers (including tablets). Responses of primary school principals showed that 90% schools have a science laboratory that can be used by students; intermediate school principals indicated that 83% schools have a science laboratory that can be used by students. Nevertheless, 73% of primary school principals stated that there was no assistance available when students conducted science experiments. On the contrary, 67% of intermediate school principals indicated that assistance was available when students conducted science experiments. These responses showed that all primary and intermediate schools were equipped with a library in their schools. Both primary and intermediate schools principals were found in agreement that there was a moderate impact of the inadequacy of science equipment and materials for experiments, concrete objects or materials to help students understand quantities or procedures, library resources relevant to science instruction, computer software/ applications for science instruction, library resources relevant to mathematics instruction, and computer software/applications for mathematics instruction (Table 4 ). Table 6 shows Mathematics teachers" participation in professional development programs. Over the past two years, primary school principals sent, on average, 5.17 mathematics teachers to professional development programs.
Professional Development
In addition, they provided, on average, 6.11 professional development programs for mathematics teachers in a year.
An average of 3.40 science teachers was sent for professional development programs. In addition, they provided on average 5.78 professional development programs for science teachers in a year. Table 7 exhibits characterization of mutual support within schools. Their rate for teachers working together to improve student achievement, school leadership"s support for teachers" professional development, collaboration between school leadership and teachers to plan instruction, and teachers" expectations for student achievement is shown from high to very high (Means ranged from 4.21 -3.41). The students" desire to do well in school was rated as medium by intermediate mathematics teachers (Mean = 3.05, SD = 0.777). Table 8 indicates the extent of disciplinary measures. The participants, primary mathematics teachers and intermediate mathematics teachers, indicated that they felt safe in their school accepting that school"s security policies and practices were sufficient. Both primary and intermediate school teachers showed their agreement that students behaved according to the school rules and that students were respectful to teachers. As indicated in Table 10 , participants were asked about the nature of their work. They agreed that there were too many students in classes and that they needed more time to prepare for class. They also agreed about having too many teaching hours, and that they were made to perform too many administrative tasks. On average, primary teachers indicated that, in a typical week, they spent 5.74 hours whereas intermediate teachers spent 5.65 hours teaching mathematics to students in the classroom.
Mathematics Teachers
Supportive School Environment
Classroom Contexts for Learning
Instructional Strategies
In the area of instructional strategies, primary and intermediate teachers showed that they found their work full of meaning and purpose. They often felt content with their profession as teachers and felt almost satisfied with being teachers at their school (See Table 11 ). To shed light on the accessibility the students have to computers in their schools, 74% of primary school teachers indicated that each student is provided a computer in their schools, 86.9% of them indicated that the classes have computers that students can share, and 73.7% of them indicated that the schools have computers that the class can use. Similarly, 68.6% of intermediate school teachers indicated that each student has a computer in their schools, 94.2% of them indicated that the classes have computers that students can share, and 72.2% of them indicated that the schools have computers that the class can use. In terms of exploring mathematics principles and concepts using a computer, Table 12 shows that 33.3% of primary mathematics teachers asked students once or twice a month, 28.2% rarely, 23.1% once or twice a week, and 15.4% almost every day. 36.3% of intermediate teachers asked students to explore mathematics principles and concepts using the computer once or twice a month, 22.4% rarely and same percentage once or twice a week, and 18.8% almost every day. Furthermore, 39.1% of primary mathematics teachers asked students to look up ideas and information once or twice a month, 23.4% once or twice a week, 22.6% rarely, and 14.9% almost every day. The responses in Table 13 show that primary and intermediate teachers" confidence for all the items exhibited ranged between high and very high. In response to the safety issue in their schools, Table 16 indicates that all participants, primary science teachers and intermediate science teachers, felt safe in their school. The school"s security policies and practices were found to be enough, and they agreed that students behaved according to the school rules and that they showed respect for the teachers. preparation, collaboration, or meeting with students), nor do they have adequate instructional materials and supplies, nor support for using technology, but this does not seem to be a big problem to them . The school building that needs significant repair also does not seem a major problem. almost similar responses in terms of the items in this variable. They agreed that they needed more time to prepare for their classes, that there were too many students in each class, that they have too many teaching hours, and that they have to do too many administrative tasks. On average, primary teachers indicated that, in a typical week, they spent 4.37 hours and intermediate teachers spent 4.48 hours teaching science to students in a classroom.
Curriculum Change in Mathematics
Classroom Contexts for Learning
Instructional Strategies
In the area of instructional strategies, both primary and intermediate teachers agreed that they found their work full of meaning and purpose. They often felt content with their profession as teachers and felt satisfied with being teachers at their school (Table 19) . Furthermore, the accessibility of students to computers in schools was also highlighted in this study. The responses of 71% of primary school teachers show that each student has a computer in their schools, 84.6% of them indicate that the classes have computers that students can share, and 65.9% of them indicate that the schools have computers that the class can use. Similarly, 53.7% of intermediate school teachers indicate that each student has a computer in their schools, 95.5% of them indicate that classes have computers that students can share, and 67.0% of them indicate that the schools have computers that the class can use. In terms of making students practice skills and procedures, For asking student to study natural phenomena through simulations, the data reveals that 31.0% of primary school teachers ask students to look up ideas and information once or twice a month, 30.4% once or twice a week, 25.6% rarely, and 13.1% almost every day. Likewise, 35.8% of intermediate schoolteachers ask students to study natural phenomena through simulations once or twice a month, 25.7% once or twice a week, 29.1% rarely, and 9.5% almost every day. Table 21 shows that in all the items stated in this variable, the confidence level of both primary and intermediate school teachers ranges between high to very high. The interaction between participating teachers and their colleagues too was investigated in this study. Table 22 presents responses of both primary and intermediate science teachers which show that they collaborate in planning and preparing instructional materials, work together to try out new ideas, and visit one another"s classroom to learn more about teaching.
Curriculum Change in Science
Professional Development
This study also investigated whether teachers participated in professional development related to science in the past two years. It was revealed that both primary and intermediate teachers participated in Science content (65.5% and 77.7%, respectively) and science pedagogy/instruction (65.5% and 77.7%, respectively). They also participated in integrating information technology into science (80.4% and 88.1%, respectively), improving students" critical thinking or problem solving skills (60.7% and 67.2%, respectively), addressing individual students" needs (67.3% and 72.2%, respectively), integrating science with other subjects (71.4% and 79.0%, respectively), and science assessment (48.8% and 65.3%, respectively) . However, their least participation was in science curriculum (26.8% and 33.7%, respectively).
In terms of integrating ICT in science lessons or activities, 92.5% of primary and 95.0% of intermediate schoolteachers seem to agree that it has increased since last time. Only 6.8% of primary school teachers think nothing has changed and 0.8% think that integrating ICT in science lessons or activities has decreased since last time. Of intermediate schoolteachers, 5.0% think that nothing has changed, and none feels that integrating ICT in science lessons or activities has decreased since last time.
For participation in professional development activities (attending workshops, courses, etc.), 75.2% of primary and 81.6% of intermediate school teachers respond that participation in professional development activities has become more than before, 17.3% of primary teachers think there is no change, and 7.5% think that the participation in professional development activities has become less than before. However, 14.9% of intermediate schoolteachers think that there is no change in the participation of professional development activities thinks and 3.5% think that this participation has become less than before.
Participants were also asked two direct questions. 
DISCUSSION
Data collected from the Principals and Mathematics and Science teachers of both primary and intermediate schools were analyzed statistically. The statistical analysis revealed many facts, which can be considered as quality indicators having influenced the performance and achievement of students in the TIMSS exams. Of these quality indicators, school environment and organization hold an important position and play an effective factor in achieving curricular goals. The school context questionnaire used in this study contained many aspects such as school characteristics, shortage of instructional resources and lack of facilities, safety and security and a sense of belonging to school. Adequate working conditions and facilities, as well as enough instructional resources, were also considered important for maintaining a favorable learning environment in schools (Cohen et al., 2009) . Instructional resources include teaching materials, supplies, school buildings, classroom space, technology-based equipment such as smartboards, computers and tablets, and Internet access. Besides, there may be subject-specific resources for mathematics and science like specific software/applications, calculators, laboratory equipment, and instructional materials; besides, having a good well-equipped library, a science laboratory and computers.
Teachers and principals were asked to express their assessment on school safety and discipline because previous researches had revealed that there was a positive relationship between academic achievement and school effectiveness. Respondents agreed that lack of discipline and a feeling of insecurity can lead to lower academic achievement. It was also agreed that students with a strong sense of belonging felt safe at school, enjoyed school, and maintained good relationships with teachers and classmates. Data collected on teacher preparation and professional development and teaching experience shed light on the amount of time devoted for professional development through seminars, workshops and conferences that helped to broaden their knowledge on subject matter and learning the latest pedagogical trends in teaching mathematics and science. These types of professional development opportunities helped teachers to be aware of the recent trends, technology and curricular changes.
Respondents also agreed that the amount of instructional time allotted for each subject, and the number of students in each classroom (class size) were also factors that affected their performance. If teachers have excellent classroom management skills, they can utilize the instructional time effectively to teach the curricular content by employing clear instructions. Teachers can also provide a supportive classroom environment by giving positive feedback, by responding to students" ideas and being concerned about their needs. The data also revealed that investing on technological resources would also accelerate learning and hence contribute to academic excellence. In teaching science, technology can also be used to simulate learning experiments and encourage enquiry-based learning. It was also agreed upon by a majority of respondents that students gain experience in taking tests on their digital devices and online tests in the classroom as well as at home. This boosts students" confidence. Teachers also face many challenges in fulfilling their responsibilities such as heavy workload, additional administrative tasks to be accomplished which consume most of their lesson preparation time.
CONCLUSION
School is generally the main establishment across the world for teaching and learning, sharing information and knowledge and imparting training skills. This research has examined School Principals" and teachers" responses to questions in school"s context, about school management, instructional resources and about the learning environment in the school as well as in the classroom. This study has provided vital viewpoints from which educational reforms and improvements can emanate. Even though some factors analyzed may not be able to be modified by teachers or principals, they still lead to some important findings that might influence students" achievement and if addressed positively can lead to achieve the TIMSS CenterPoint in the coming examination.
The purpose of curriculum planning in mathematics is to develop high quality, well-coordinated teaching and learning programmes that help children to learn, understand and use appropriate mathematical facts, skills and concepts to ensure that children become numerate, based on the curricular goals and vision of the Kingdom. This mathematics curriculum is used to plan what is taught to the students in each grade rather than the textbooks. The learning objectives are also used as the basis for assessing the attainment and progress of children, including through end-of-grade examinations along the six domains: Number and Operations, Algebra, Geometry, Measurement, Data Analysis and Problem Solving. Even though the domains and strands are described separately, mathematics has many connections within and across topics. Problem solving is identified as a separate domain, but the approach of the Bahrain Numeracy Strategy suggests that problem solving should not be taught separately but integrated into all teaching and learning.
The following efforts are already in practice:
Bahrain Teachers College -aiming at development in teachers" pedagogical content knowledge, building confidence, devising innovative classroom management skills, and improving quality of teaching to improve students" basic mathematics/science skills in a student-centered learning environment.
Leadership: Arranging leadership training, courses, seminars for leaders to enhance their leadership skills.
School management and Hours of instruction: Teacher is one of the most important components of teaching and learning process (Anderson, 2004) . Apart from their regular teaching loads teachers are loaded with various administrative tasks.
Teachers" satisfaction on their job/responsibilities: Professional development trainings/seminars/workshops for teachers/principals are organized to improve content knowledge and teaching skills.
School resources: There is a lack of well-equipped science lab or related resources. The BNS insists upon to provide latest resource materials for both teachers and students especially in Science. The BNS has already revised the Mathematics curriculum and provided schools with various teaching materials and sample lesson plans. Many teachers already use textbook as the main/only source for teaching.
Use of computers and effective technologies in learning: The BNS insists to integrate new or updated technologies to foster learning.
School/Climate for learning: The authorities emphasizes upon reducing rate of absenteeism, arriving late to school and skipping classes which influence instructional continuity and consequently academic achievement.
Teachers should work hard to motivate students to be regular, punctual and help building a good learning climate.
Interaction/collaboration with other teachers: It is also important to create opportunities for teachers to collaborate with other teachers in order to exchange ideas.
Bahrain Numeracy Strategy: BNS has specified benchmarks about class size, infrastructure requirements, instructional time for each class, limitations to conduct various classroom activities, integrating computers with latest technology. Such instructional approaches about structure and pace of lessons are essential to monitor students" progress and provide effective feedbacks, analyze and address misconceptions, help or encourage students to use technology. All these will help to create a positive attitude towards mathematics. Besides, it is also important to adopt disciplinary measures in the school.
Security policies and practices: Policies related to school Safety and student behaviors that would make a difference in the level of students" achievement are already in place in the system. This will help in creating an enabling learning environment for acquiring knowledge and skills in Mathematics as well as Science. It is also important that students feel secure and comfortable since achievement in mathematics and science is positively related to what safety standards the schools follow to help students excel in learning.
Students" attitude and beliefs about Mathematics/Science: Lastly, those who like or value mathematics and are confident seem to be successful and good achievers.
It is hoped that the findings of this study will help the school authorities, the Principals and teachers, to achieve these BNS benchmarks and accomplish TIMSS 500 Centerpoint in the next exam.
